INTRODUCTION {#sec1-1}
============

Ovarian involvement by non-Hodgkin\'s lymphoma (NHL) is rare occurrence.\[[@ref1]\] Most of the literature available is in the form of case reports and a few case series.\[[@ref2]--[@ref4]\] Disseminated lymphomatous process can involve the ovaries as secondary involvement in about 7% cases.\[[@ref5]\] Primary ovarian lymphoma constitutes 0.5% of all NHL and 1.5% of all ovarian malignancies.\[[@ref1]\]

Auto immune hemolytic anemia, AIHA associated with hematolymphoid malignancies although rare, is a typical complication. Almost all types of lymphomas are associated with AIHA.\[[@ref6]\] Occurrence of AIHA with extranodal lymphoma is exceedingly rare.

Most of the cases and series of ovarian lymphoma have patients treated with cyclophosphamide, doxorubicin, vincristine and prednisolone CHOP or CHOP-like combination chemotherapies with or without surgery.\[[@ref7]--[@ref9]\]

Here, we describe a patient with primary ovarian diffuse large B cell lymphoma, DLBCL and AIHA who achieved complete remission after immunochemotherapy with Rituximab, a monoclonal antibody targeting CD-20 and CHOP chemotherapy (R-CHOP).

CASE REPORT {#sec1-2}
===========

A 50-year-old female patient with past history of diabetes mellitus was admitted with a four-month history of fever, easy fatigability, significant weight loss (8 kg) and recent onset of abdominal pain. A physical examination revealed anemia and mild jaundice and per abdominal examination revealed a tender mass in the left iliac fossa reaching up to the umbilicus. Bimanual pelvic examination revealed a large smooth pelvic mass (size of 16 weeks' gravid uterus). There was no recent history of blood transfusion.

Hemogram confirmed anemia (Hb 7.4 g/dL) with normal red blood cell (RBC) indices and erythrocyte sedimentation rate ESR of 110 mm at the end of the first hour. Iron studies, vitamin B12 and folic acid levels were normal. Peripheral smear examination showed many agglutinated RBCs with polychromasia and occasional nucleated RBC \[[Figure 1](#F1){ref-type="fig"}\]. Reticulocyte count was 4% and direct Coomb\'s test was positive. Her other laboratory parameters showed raised total bilirubin with predominantly indirect hyperbilirubinemia (total bilirubin 2.5 mg/dL, indirect bilirubin 2 mg/dL), raised cancer antigen-125 (CA-125) level of 60 U/ml (normal less than 35 U/L), and high lactate dehydrogenase LDH levels of 756 U/L (normal up to 180 U/L). Renal parameters were normal.

![Peripheral smear examination showing clumped RBCs suggestive of auto agglutination](IJMPO-32-207-g001){#F1}

Computed tomography (CT) scan of the abdomen and pelvis with contrast studies confirmed the presence of a large, midline, lobulated, enhancing mass lesion of size 14×10 cm with central hypodense areas seen arising from the pelvis. The uterus and the ovaries could not be visualized separately. There was loss of fat planes between the mass and the rectum. There was bilateral hydronephrosis. Paraaortic lymph nodes were enlarged \[[Figure 2](#F2){ref-type="fig"}\].

![Abdominopelvic CT scan showing large enhancing ovarian mass](IJMPO-32-207-g002){#F2}

Due to acute worsening of abdominal pain, patient was subjected to exploratory laparotomy through a midline incision. Subtotal resection of the mass was done as tumor was fixed to the adjacent structures. Patient also underwent bilateral ureteric stenting intraoperatively.

On gross examination, the single lobulated mass measured 11 × 8 × 8 cm with attached fallopian tube. Cut section was grey-white with areas of focal necrosis. The histopathological and immunohistochemistry studies confirmed the diagnosis of DLBCL of the ovary. Most of the neoplastic cells were leucocyte common antigen (LCA)-positive and showed diffuse strong membrane positivity for CD-20 antibody. Ki-67 labeling index was 50-55% \[Figures [3](#F3){ref-type="fig"}--[5](#F5){ref-type="fig"}\].

![Hematoxylin and eosin-stained section at ×20 magnification (low power) shows a lesion comprised of monotonous population of large cells diffusely infiltrating the stroma. No normal ovarian stroma could be identified](IJMPO-32-207-g003){#F3}

![Hematoxylin and eosin-stained section at ×40 magnification (high power) shows the cellular morphology. The cells have round to oval hyperchromatic nuclei with prominent nucleoli and scant cytoplasm. Mitotic activity is brisk](IJMPO-32-207-g004){#F4}

![Immunohistochemistry: CD 20-strong diffuse membrane positivity in round cells](IJMPO-32-207-g005){#F5}

Bone marrow biopsy was negative for lymphomatous involvement with erythroid hyperplasia. CT thorax was normal. This patient was staged as IIE according to the Ann Arbor staging system. Patient was treated with six cycles of R-CHOP chemotherapy, consisting of Rituximab (375 mg/m^2^ i.v.), cyclophosphamide (750 mg/m^2^ i.v.), doxorubicin (50 mg/m^2^ i.v.), vincristine (1.4 mg/^2^ i.v.) and presdnisolone (100 mg p.o on Days 1-5), every three weeks. Patient\'s hemoglobin increased to 10 g/dl post first cycle of R-CHOP chemotherapy with levels maintained above 10 g/dl throughout the treatment course. Peripheral smear examination was normal with no evidence of autoagglutination or hemolysis.

After completion of six R-CHOP cycles, patient achieved complete remission with normal imaging \[[Figure 6](#F6){ref-type="fig"}\]. Patient received involved field radiotherapy post chemotherapy in view of bulky disease. Patient is disease-free at the end of six months from the initial surgery. There is no evidence of hemolysis at present.

![CT scan post six cycles of R-CHOP showing complete resolution of the disease](IJMPO-32-207-g006){#F6}

DISCUSSION {#sec1-3}
==========

Ovarian lymphoma is indeed a rare disease. The very fact that ovaries are devoid of any lymphoid tissue raises doubts about the existence of this entity. Skodras *et al*., in their study of 37 oophorectomy specimens confirmed the presence of scattered lymphocytes and small lymphoid aggregates on immunohistochemistry.\[[@ref9]\]

Ovarian involvement by a lymphomatous process can be primary or secondary of which the later can be disseminated lymphomas or occult extraovarian disease.\[[@ref10]\] It is important to differentiate these two entities because outcomes are worse with the secondary lymphoma than primary ovarian lymphoma.\[[@ref2]\]

Again, immune cytopenias are rare but known associations with hematolymphoid malignancies. A study by Moreno *et al*., confirmed a 7% incidence of immune cytopenias with 5% AIHA in chronic lymphocytic leukemia (CLL) patients.\[[@ref11]\] This occurrence of AIHA with various lymphomas is also known but extremely rare with DLBCL.\[[@ref6][@ref12]\]

Till the approval of Rituximab in the treatment of B-cell lymphoma, CHOP chemotherapy was considered the standard of care.\[[@ref13]\] With the current evidence, R-CHOP is considered as the new standard of care for any stage DLBCL. Still, there is paucity of evidence about the use of Rituximab in the treatment of B extranodal lymphoma including ovarian B-cell lymphoma. The literature of primary extranodal NHL treated with Rituximab-based chemoimmunotherapy comprises mainly case reports and small case series.\[[@ref14]--[@ref16]\]

In a case report, Komoto D described a patient of primary ovarian lymphoma achieving complete remission after three cycles of R-CHOP regimen.\[[@ref17]\] Rajnics *et al*., treated three cases of primary genital non-ovarian lymphomas (two uterine and one prostatic lymphoma) with R-CHOP regimen with favorable outcome in young patients.\[[@ref16]\] Signorelli *et al*., in their retrospective analysis had a patient with vaginal DLBCL treated with eight cycles of R-CHOP showing complete long-term remission.\[[@ref18]\] In another study, there was no significant difference in treatment outcomes in primary ovarian lymphoma treated with CHOP or R-CHOP chemotherapy regimens.\[[@ref19]\]

Interestingly, steroids are the first line of therapy for AIHA. Even in refractory cases of AIHA, Rituximab alone or in combination with steroids and cyclophosphamide has been used with favorable outcomes.\[[@ref20]--[@ref22]\]

In this case, R-CHOP chemotherapy, which is a standard treatment for DLBCL not only helped in achieving complete response for lymphoma but also to achieve AIHA remission.

In conclusion, this may be the first case report of primary ovarian diffuse large B-cell lymphoma with autoimmune hemolytic anemia achieving complete remission with R-CHOP chemotherapy.
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